Introduction
Malt beverage is one of the world's oldest 1 and most widely consumed drinks and the third most popular drink overall after water and tea. 2 Malt beverage without alcohol (Barbican) is used widely by people whom alcohol is forbidden either on medical grounds or on religious aspects, because of short-term effects of alcohol consumption include intoxication and dehydration. Long-term effects of alcohol include changes in the metabolism of the liver and brain and addiction to alcohol (alcoholism). [3] [4] [5] [6] Over the last decade much attention has been directed to reduce the risks of kidney stone by dietary consumption. 7 Kidney stones are made up of acid salts and minerals. Calcium, calcium oxalate and ammonium phosphate, cysteine, uric acid, and other substances in the urine are able to form a hard mineral which is called kidney stone (nephrolithiasis). 8, 9 The risk factors for kidney stones are insulin resistance, obesity, living in warmer climates, gastrointestinal pathology, medications and certain dietary patterns. Studies have also shown that insulin resistance can develop renal stones. 10, 11 In addition, epidemiological factors can cause stone formation like genetics, diet, sex, age, and geographic location. 12, 13 Nephrolithiasis can be prevented by nutritional supplements, dietary modifications, and medications depending on type of kidney stone and urine characteristics. 10 In obese adults, low urinary pH may cause uric acid nephrolithiasis. 11, 14, 15 Furthermore, coronary arterial calcium (CAC) is more common and severe in patients with chronic kidney disease (CKD), and is more strongly associated with an increased risk of cardiovascular disease (CVD). 16 Uric acid is more likely to form into crystals when there is a hyperurecemia leading to a medical condition known as gout which is Background and objective: Malt beverage without alcohol (Barbican) is an energy beverage which is regularly consumed by Muslim countries and substantial quantities are exported to the Gulf States and Middle East countries. Barbican is used widely by people whom alcohol is forbidden either on medical grounds or on religious aspects. The aim of this study was to assess the effect of short-term drinking of Barbican on urinary excretion of calcium and uric acid in normal young males in Erbil city. Methods: Thirty healthy male volunteer subjects of 21-23 years age consumed 330 ml of Barbican® beverage per day for two successive days after cross design. The urinary calcium and urinary uric acid were evaluated before and after consumption. Results: There was no statistically significant increase in urinary uric acid before and after consumption of Barbican beverage (P = 0.071). Urinary calcium significantly decreased after consumption of Barbican drink (P = 0.037). Conclusion: Although many extrinsic and intrinsic factors influence formation of kidney stones and bone resorption, this study suggests that drinking of Barbican beverage may be helpful to prevent bone resorption and also to reduce risk of stone formation. Keywords: uric acid, calcium, Barbican, urinary excretion. caused by elevated levels of uric acid in the blood, the uric acid crystallizes and deposits in joints, tendons, and surrounding tissues. 10 The effect of this Barbican is usually attributed to increased total urinary calcium loss, and the biochemical explanation is that parathyroid hormone (PTH) primarily controls calcium levels in human blood. When the brain senses low calcium, it triggers the release of PTH, which acts in a complex manner on three major body parts (intestines, bones, and kidneys) to restore or increase calcium levels. PTH causes calcium release from bone as it causes osteoclasts to increase in size, and number, leading to enhanced osteoclast activity and bone resorption (bone loss). 17 The issue is especially important today because calcium intakes in our region fall far short of current recommendations (1000-1300 mg/dl). 18 Per capita, Barbican beverage consumption has risen dramatically, and has replaced milk in the diet of most Iraqi Kurdistan region adolescents and adults and with carbonated beverages, carbonated sodas and energy drinks is now the preferred beverages of young individuals. This increase in consumption of soft drinks is not a surprise because soft drink manufactures have spent billions of dollars in advertising to attract more consumers and to increase consumption of their products. Accordingly and because of the interest among nutritionists and dietitians as to the possible effects of Barbican beverage, we have conducted the present study. Although the effect of many beverage on kidney stone risk factors has been reported but the effect of Barbican beverage is not well documented. Thus, we investigated the short-term effects of consuming Barbican beverage on urinary excretion of calcium and uric acid in healthy young males in Erbil city.
Methods

Experimental design
This study was carried out during the period April to July 2013 at the Department of Clinical Biochemistry, College of Health Sciences, Hawler Medical University, Erbil, Iraq. Study subjects were divided into two groups, G1 (pre-barbican) and G2 (post barbican). Total urinary calcium and uric acid were measured by enzymatic colorimetric methods. Subjects were 30 healthy male young adults (21-23 years age) who have taken 330 ml/day of Barbican for two successive days (G2), in the morning after overnight fasting before brushing teeth. Subjects were not on a drug or alcohol and none of them had biochemical evidence of any types of disease. Pre-and post-Barbican consumption 24 hours urine samples were collected in (-20 C ).
19 After freezing, total urinary calcium and uric acid levels were estimated. The Barbican beverage was purchased from public markets and it is a popular brand that is commercially available. A relevant statement on permission and ethical practices was approved by the Research Ethics Committee in the College of Pharmacy.
Principle of urinary calcium:
Total urinary calcium and uric acid were estimated by enzymatic colorimetric methods as described by Tietz 20 using commercial kits (BIOLABO SA, France). The principle for calcium method was described by Morehead and Brigge, 21 and depends on the reaction of O-CresolPhtalein (CPC) with calcium in an alkaline medium to form a dark red colored complex. The absorbance measurements were taken at 570 nm using spectrophotometer (Bio-Tek).
Principle of urinary uric acid:
Uricase acts on uric acid to produce allantoin, carbon dioxide and hydrogen peroxide. Hydrogen peroxide in the presence of peroxidase reacts with a chromogen (aminoantipyrine and dichlorohydroxybenzen sulfonate) to yield quinonimine which is red colored complex. 22 The absorbance was measured at 520 nm using spectrophotometer (Bio-Tek) in proportional to the amount of uric acid in the specimen and the blank was water.
Statistical analysis
The statistical evaluations of the results including the mean, and standard error were calculated using the statistical package for the social sciences (version 15.0). The different variables were compared to each other; the paired t test (before and after) was used. A P ≤0.05 was regarded statistically significant. 23 
Results
Characteristics of the studied groups are shown in Table 1 . Table 2 provides the mean ± SE of total urinary calcium and uric acid excretions in the studied groups. The results obtained indicated that the mean (±SE) total urinary calcium was 49.407 ± 2.817 mg/dl, in (G1). This value was higher significantly than that obtained in (G2) (39.937 ± 3.007 mg/dl) (P = 0.037).
Results revealed an increase in uric acid level but the increase was not significant (P = 0.071). Significant changes before and after consumption of 330 ml per day for two successive days of Barbican drink in urinary calcium (G2) levels (P = 0.037 according to paired t-test with a mean (± SE) value of 9.47 ± 4.32. No significant differences were also observed (P ˃0.05) according to a paired t-test before and after consumption of Barbican beverage of urinary uric acid levels. Details are presented in Table 2 . Table 1 : Number and the (Mean ± S.E.) of ages of the studied group.
Group
Number of subjects Age (Mean ± S.E.) (years) Range (years)
The studied group 30 22.077 ± 0.827 21 -23 
Discussion
Previous studies were carried out but not on the same approach. They mainly showed that the effect on serum blood of adolescents. Whereas, we have observed significant effects of Barbican drink of urinary excretion on middle age male subjects. The most interesting aspect of our research was a significant decrease (P <0.05) in total urinary calcium excretion after consumption of Barbican drinks. As a result Barbican beverages have significant intrinsic effects on calcium economy. However, even a small excess of urinary excretion, if cumulative and not offset by additional calcium absorption would inevitably lead to hypocalcemia, hypercalciuria and bone loss. Ascorbic acid and apple flavor are one of the ingredients of Barbican beverage which have been widely reported that have a strong antioxidant capacity. Researchers have shown that high intakes of oxalate and sodium and low intakes of magnesium, potassium, and calcium might be contributed to stone formation; also fructose consumption recently has been shown to be a risk factor for kidney stone formation. 24 Citrate is a known endogenous inhibitor of calcium oxalate stone formation. It forms soluble complexes with calcium and reduces urinary super saturation of calcium oxalate. 25 Urine citrate may be significantly increased by ingesting beverages that are high in citrate content. 26 So far, several studies have tested various beverages, including other lemonade-based preparations, orange juice, diet sodas, and others, with equivocal results. In addition, a single retrospective study noted that patients on lemonade therapy demonstrated a decreased stone recurrence rate. 27 Heaney and Rafferty conducted a study that showed association between the excess calciuria with consumption of carbonated beverages, 28 while Bhowmik et al revealed that malt contain Vitamin E which has a powerful antioxidant that can prevent low-density lipoprotein (LDL) oxidation effectively. 29 Knight et al 30 have reported that fructose content of diet did not cause stone risk parameters such as urinary excretion of calcium, uric acid, oxalate and urinary pH. 31 Furthermore, Kovacevic et al, demonstrated that hypercalciuria followed by hypocitraturia has been considered main metabolic risk factor in formation kidney stones in adults and children. 32 Recent papers reported that citrate can inhibit stone formation and growth. Citrate in the renal tubule binds with calcium to increase its solubility and prevent agglomeration, nucleation, and growth of calcium phosphate crystals and calcium oxalate. 33 The hyperurecemic effect of alcohol has since been observed in many studies. Most recently NHANES III 34 was used to assess the impact of various alcoholic beverages on the both serum and urinary uric acid levels. Increased uric acid production and decreased uric acid excretion have both been implicated in the pathogenesis of alcohol-induced hyperurecemia. The health professionals follow-up study, also found that the risk of gout is increased with increasing intake of total beer, followed by spirits, compared with those who did not drink. Beer, like Barbican beverages has a high content from malt of the readily absorbable purine guanosine, which can further increase uric acid production.
This problem is not avoided by the urinary excretions of uric acid or use of reducedcarbohydrate. 34 There is a limitation in this study; selected factor for raised calcium excretion was Barbican drinks. However, other factors that were not evaluated in this study could be those related to diet and lifestyle. 35 
Conclusion
The decrease calciuria is confined to normal males who are habitual consumers of Barbican beverage and this is one of the benefits of barley in the non-alcoholic drink. These findings suggest that this result will not be an encouragement for young people to switch drinking milk to the Barbican beverage to retrieve calcium to the body, because the benefits of milk and the introduction of calcium into the body do not compare this brew in terms of calcium to retrieve. Further studies in stone formation are required to understand the exact mechanism and this finding have a beneficial clinical effect.
